TNF-alpha augments pulmonary vasoconstriction via the inhibition of nitrovasodilator activity.
We tested the hypothesis that tumor necrosis factor-alpha (TNF-alpha) increases pulmonary vasoconstriction by decreases in nitric oxide- (NO) dependent vasodilation. Lungs were isolated from guinea pigs 18 h after intraperitoneal injection of either TNF-alpha (1.60 x 10(5) U/kg) or control. U-46619 (365 mM/min) caused increases in pulmonary arterial and capillary pressures, pulmonary arterial and venous resistances, and lung weight. TNF-alpha augmented the U-46619-induced increases in pulmonary arterial and capillary pressures, pulmonary arterial and venous resistances, and lung weight. Methylene blue (1 microM), which inhibits the activation of soluble guanylate cyclase by NO, had an effect similar to TNF-alpha on the pulmonary response to U-46619 alone but was not additive to the effect of TNF-alpha. NG-monomethyl-L-arginine (270 microM), an inhibitor of NO generation, also enhanced the response to U-46619. Lung effluent levels of nitrite, the oxidation product of NO, were reduced after treatment with either TNF-alpha or NG-monomethyl-L-arginine compared with U-46619 alone. In addition, lungs isolated after TNF-alpha treatment showed decreased vasodilation in response to acetylcholine (10(-8)-10(-5) M) compared with control; however, vasodilation in response to L-arginine (10 mM) and nitroprusside (10(-6.3) and 10(-6) M), agents that promote NO release, was not decreased in TNF-alpha-treated lungs. The data indicate that TNF-alpha induces an increase in vascular constriction in response to U-46619 and a decrease in vasodilation in response to acetylcholine. The mechanism for the TNF-alpha-induced alteration in pulmonary vascular reactivity may be decreased generation of NO.